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(54) Individual-spindle-drive type multi-twister 

(57) To provide an inexpensive individual-spindle- 
drive type multi-twister that has a simple structure and 
can prevent malfunctions when used with fiber dust. 

The present invention relates to an individual-spin- 
dle-drive type multi-twister 1 that has a spindle drive 
motor 6 for every spindle 2 for twisting yarn and creates 
a winding package P from a yarn supply package 8 
which is provided for each spindle 2. Each spindle drive 
motor 6 is driven by means of a rotation speed control 



apparatus 44. The twister 1 is characterized in that it 
comprises a yarn-run judgment means 44b to deter- 
mine whether yarn is running from the state of each 
spindle drive motor 6, and a yarn length measuring 
means 44a for performing yarn length measurement 
using the yarn running signal of the yarn-run judgment 
means 44b. 



< 

CM 
CM 
LO 

CD 
O 
Q_ 
LU 




1 



EP 0 952 245 A1 



2 



Description 

Field of the Invention 

[0001] The present invention relates to a multi-twister 
for twisting and winding yarn unwound from a yarn sup- 
ply package. In particular, the present invention relates 
to a individual-spindle-drive type multi-twister provided 
with a yarn length measuring mechanism. 

Background of the Invention 

[0002] A conventional multi -twister, as shown in Fig- 
ure 9, comprises a plurality of multi-twisting units having 
a spindle apparatus 101a and a winding apparatus 
101b. This multi-twisting unit has a driving mechanism 
110 that drives a winding drum 106, a traverse guide 
107, and a spindle 103. This spindle apparatus 101a is 
designed to twist yarn by transmitting the driving force 
of a drive motor 113 to the spindle 103 by means of a 
belt 104. In addition, the winding apparatus 101b is 
designed to wind a winding package 105 while the yarn 
twisted by means of the spindle apparatus 101a is tra- 
versed by means of the traverse guide 107 via a feed 
roller 108. 

[0003] The above driving mechanism 1 10 essentially 
comprises the drive motor 113, a plurality of pulleys 
111, 112, 115, 116, 117. and 119. and bolts 104 and 
118 so that the winding drum 106, the traverse guide 
107, and the spindle 103 is driven by means of a single 
drive motor 1 13. The output of the drive motor 113 is 
transmitted to the running belt 104 via an output shaft 
114, the third pulley 115, the belt 118, the fifth pulley 
117, and the first pulley 111, and the spindle 103 is thus 
driven. In addition, the winding drum 106 is driven when 
the output of the drive motor 1 13 is transmitted through 
the output shaft 1 14, the fourth pulley 116, the belt 120, 
the sixth pulley 119, a speed change belt apparatus 
150, a speed reducing box 123, and a belt 130. Further, 
the traverse guide 107 moves reciprocally when rotation 
of a support shaft 126 is transmitted to a grooved drum 
137 via a belt 134 and a cam shoe 139 is moved along 
a groove 138 by rotation of that grooved drum 137. 
[0004] Like a conventional multi-twister, however, 
when the spindle apparatus 101a and the winding appa- 
ratus 1 0 1 b are driven by means of the single drive motor 
1 13, a plurality of pulleys are rotated by means of belts 
104 and 120, resulting in large mechanical losses and 
excessive power consumption. To overcome this prob- 
lem, a individual-spindle-drive type multi-twister has 
been developed wherein the spindle driving system and 
the winding drum driving system are driven by another 
motor, and wherein a spindle driven motor is provided 
for each spindle unit so as to drive the spindle appara- 
tuses independently. This individual-spindle-drive type 
multi-twister requires a yarn length measuring function 
only in the case where a plurality of winding packages 
are formed from a single large-sized yarn supply pack- 



age. In such an individual-spindle-drive type multi- 
twister with small divided winding package, convention- 
ally, yarn length measurement is performed by means of 
a photoelectric filler, which detects the yarn run state, 

5 and the rotation speed of the drum. 

[0005] Conventionally, individual-spindle-drive type 
multi-twisters using photoelectric fillers for yarn length 
measurement tend to malfunction caused by fiber dust. 
Moreover, if yarn length measurement is performed by 

jo means of the photoelectric filler, the equipment configu- 
ration is complicated and manufacturing costs are high. 
[0006] The present invention has been developed in 
view of the above problems. It is an object of the present 
invention to provide an inexpensive individual-spindle- 

w drive type multi-twister that has a simple structure and 
can prevent malfunctions caused by fiber dust. 

Summary of the Invention 

20 [0007] The present invention relates to a individual- 
spindle-drive type multi-twister that has a spindle drive 
motor for every spindle to twist yarn, and each spindle 
drive motor is driven by means of a rotation speed con- 
trol apparatus, and a winding package is formed from a 

25 yarn supply package provided for each spindle. The 
multi-twister has a yarn-run judgment means that deter- 
mines whether yarn is running from the state of each 
spindle drive motor. The multi-twister also has a yarn 
length measuring means that performs the yarn length 

30 measurement using the yarn running signal of the yarn- 
run judgment means. 

[0008] Thereby, the need for a yarn filler comprising 
an optical yarn running detector can be eliminated, thus 
making it possible to prevent malfunctions caused by 
35 fiber dust and reduce the manufacturing costs of the 
individual-spindle-drive type multi-twister. In addition, 
the individual-spindle-drive type multi-twister engages 
with the running yarn so that it eliminates the need for a 
drop wire mechanism for stopping the yarn feeding from 
40 the yarn supply package when the yarn is cut, thus mak- 
ing it possible to simplify the machine's structure. 
[0009] The present invention is characterized in that 
the yarn-run judgment means determines whether yarn 
is running from the load current value of each spindle 
45 drive motor. Thereby, it is possible to determine whether 
the spindle is rotating, thus making it possible to accu- 
rately determine the yarn running state. In a state in 
which the spindle is rotating, the yarn is always wound 
and running. 

50 [001 0] The present invention is characterized in that it 
comprises a cutter means for cutting yarn that is being 
wound. In the present invention, when a winding pack- 
age is detected as "full bobbin " by the yarn length 
measuring means, a full bobbin detection means out- 
55 puts a cutter actuation signal to the cutter means and 
outputs a spindle drive motor stop signal. 
[0011] Thereby, only a spindle drive motor which 
engages a full bobbin winding package can be stopped 
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individually, thus making it possible to eliminate wasteful 
spindle rotation and wind the yarn efficiently. 
[0012] The present invention is characterized in that 
the yarn-run judgment means sets a threshold value 
based on a load current value under a stable condition 
after the load current value of each spindle drive motor 
has been stabilized, and detects the yarn breakage 
when the detected load current value exceeds its 
threshold value. 

[001 3] The present invention is characterized in that 
the yarn-run judgment means always monitors the vari- 
ation in load current value at a predetermined time, and 
detects the yarn breakage based on the scale of that 
variation. 

[0014] The present invention is characterized in that 
the rotation speed control apparatus obtains an output 
of a instruction value based on the difference between 
the detected rotation speed and the target rotation 
speed for each spindle drive motor, and accordingly 
performs feedback control, moreover, the yarn-run judg- 
ment means detects the yarn breakage based on acute 
fluctuations in the detected rotation speed or the 
amount of output. 

Brief Description of the Drawing 

[0015] 

Figure 1 

A schematic view of an individual-spindle-drive 
type multi-twister according to the first embodiment 
of the present invention. 

Figure 2 

A schematic view of a winding apparatus and a 
spindle apparatus with respect to the individual- 
spindle-drive type multi-twister of Figure 1 . 

Figure 3 

A block diagram for illustrating the individual- 
spindle-drive type multi-twister of Figure 1 . 

Figure 4 

A block diagram for illustrating a yarn length 
measuring system with respect to the individual- 
spindle-drive type multi-twister of Figure 1 . 

Figure 5 

A flowchart for illustrating the operation of the 
yarn length measuring system with respect to the 
individual-spindle-drive type multi-twister of Figure 
1. 

A schematic view of a individual-spindle-drive 
type multi-twister according to the second embodi- 
ment. 

Figure 7 

A schematic view of a winding apparatus and a 



spindle apparatus with respect to the individual- 
spindle-drive type multi-twister of Figure 6. 

Figure 8 

s A block diagram for illustrating a problem 

detecting system with the individual-spindle-drive 
type multi-twister of Figure 6. 

Figure 9 

10 A schematic view of a conventional multi- 

twister. 

Detailed Description of the preferred Embodiments 

15 [0016] Hereinafter, a first embodiment of the present 
invention will be described by referring to the accompa- 
nying drawings. 

[001 7] An individual-spindle-drive type multi-twister 1 , 
as shown in Figure 1 , structured so that a yarn winding 

20 units U of 80 to 308 spindles are arranged in a line. 
Each yarn winding unit U has a spindle apparatus 2 and 
a winding apparatus 3 successively provided thereon so 
as to wind the yarn of a single yarn supply package 8 
around a winding package P. 

25 [0018] The above spindle apparatus 2 has the yarn 
supply package 8, a stationary plate 31 , a tension appa- 
ratus 32. a rotary disk 33, and a spindle drive motor 6, 
so as to twist yarn Y by means of the spindle drive motor 
6. In this spindle drive motor 6, a DC brushless motor 

30 BLM is employed, and its output shaft is provided with 
the rotary disk 33. In addition, the rotary disk 33 is pro- 
vided with the stationary plate 31 so that a single yarn 
supply package 8 can be placed on the stationary plate 
31. Further, the tension apparatus 32 is provided at the 

35 upper part of the yarn supply package 8 so that the ten- 
sion apparatus 32 imparts a predetermined tension to 
the yarn Y unwound from the yarn supply package 8. 
[0019] Thereby, the spindle apparatus 2 inserts yarn 
Y unwound from the yarn supply package 8 to the ten- 

40 sion apparatus 32 and imparts a tension during which 
the rotary disk 33 is rotated at a high speed by means of 
the spindle drive motor 6. The yarn Y is ballooned to a 
balloon guide 37. In addition, the yarn Y is twisted once 
from the tension apparatus 32 to the rotary disk 33, and 

45 is twisted once more from the rotary disk 33 to the bal- 
loon guide 37. 

[0020] The above winding apparatus 3, as shown in 
Figure 2, has a winding drum 21 , a winding package P, 
a traverse guide 29, a feed roller 26, and a cradle 40 so 

so as to wind the yarn Y twisted by the spindle apparatus 2 
around the winding package P. The winding package P 
pivots around the above cradle 40, and the winding 
drum 21 is brought into pressure contact with the wind- 
ing package P. Thereby, the winding apparatus 3 winds 

55 the yarn Y, which is twisted twice in total, as shown 
above around the winding package P, while the yarn Y is 
traversed by the traverse guide 29 via the balloon guide 
37, the guide rollers 38 and 39 and the feed roller 26. 
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[0021] A cutter 48 is provided between the balloon 
guide 37 and the guide roller 38 so as to cut the yarn Y 
when the cutter 48 receives a cutter actuation signal. In 
addition, the above winding drum 21 is provided with a 
winding drum rotation speed detector 50 for detecting 
its rotation speed, and is connected to an inverter 44 for 
a spindle drive motor described later (refer to Figure 1). 
[0022] In addition to the above yarn winding unit U, the 
above individual-spindle-drive type multi-twister, as 
shown in Figure 1, has a drivr system 5 for driving the 
winding apparatuses 3 all together and a control system 
7 for controlling each of the spindle apparatuses 2 and 
each of the winding apparatuses 3. This drive system 5 
has a winding drum drive motor 4, a first pulley 1 0, a belt 
1 1 a second pulley 12, a decelerator 17, a third pulley 
16 a fourth pulley 19, a belt 20, a fifth pulley 22, a sixth 
pulley 24, a seventh pulley 13, a belt 14, an eighth pulley 
15, and a cam box 27. The winding drum 21 and the 
feed roller 26 of each yarn winding unit U are rotated, 
and the traverse guide 29 is caused to move recipro- 
cally by means of the driving force of the winding drum 
drive motor 4. 

[0023] The above winding drum drive motor 4 is an 
induction electric motor IM. The first pulley 10 is pro- 
vided at its output shaft, and the second pulley 1 2 is pro- 
vided via the belt 11. The above decelerator 17 has a 
plurality of gears (not shown in the drawings). When the 
driving force of the winding drum drive motor 4 is trans- 
mitted via the second pulley 12, the decelerator 17 is 
decelerated at a constant rate. At the same time, the 
rotational direction of the decelerator 1 7 is changed. In 
addition, the decelerator 17 has two output shafts so as 
to provide two-shaft output from a single input. The third 
pulley 16 engages a single output shaft, and the sev- 
enth pulley 13 engages the other output shaft. 
[0024] The fourth pulley 19, which is engaged with a 
support shaft 18, is disposed near the third pulley 16, 
and at the support shaft 18, a plurality of winding drums 
21 are provided at predetermined intervals. In addition, 
the fifth pulley 22 engages the above support shaft 1 8 in 
a line to the fourth pulley 19. 

[0025] This fifth pulley 22 connects to the sixth pulley 
24, which engages the support shaft 23, via the belt 25, 
and at the support shaft 23, a plurality of feed rollers 26 
are provided at predetermined intervals. Thereby, the 
drive system 5 transmits a driving force decelerated by 
the decelerator 1 7 to each winding drum 21 via the third 
pulley 16, the belt 20, and the fourth pulley 19, and 
transmits this force to the feed rollers 26 via the fifth pul- 
ley 22, the belt 25, and the sixth pulley 24. 
[0026] The decelerator 1 7 is coupled with the cam box 
27 via the seventh pulley 13, the belt 14, and the eight 
pulley 15. The reciprocating rod 28 is coupled with this 
cam box 27 so as to convert the rotational force into 
reciprocating motion. The traverse guide 29 engages 
this reciprocating rod 28 at a predetermined interval. 
The drive system 5 causes the traverse guide 29 to 
move back and forth so as to wind the yarn Y twisted by 



the spindle apparatus 2 around the rotating winding 
package P that is in pressure contact with the winding 
drum 21 while the yarn Y is traversed. 
[0027] The above control system 7, as shown in Fig- 

5 ure 3, has a main control apparatus 42 and a plurality of 
unit control sections 9 for controlling each spindle appa- 
ratus 2, and thus constitutes the overall control system 
for the individual-spindle-drive type multi-twister 1 . The 
above main control apparatus 42 has a converter 35 

w that converts the voltage from an AC power source 34, 
a host CPU 36 constituting a central control apparatus, 
and a rotation speed control apparatus 41 for a winding 
drum drive motor. In this way, various control instruc- 
tions are output simultaneously to each of the unit con- 

15 trol sections 9 and the rotation speed control apparatus 

42 for the winding drum drive motor. 

[0028] The above host CPU 36 simultaneously trans- 
mits various parameters and control instructions to each 
unit control section 9 and the rotation speed control 

20 apparatus 41 for the winding drum drive motor directly 
via a communication line 46. The host CPU 36 simulta- 
neously transmits start/stop instructions to each unit 
control section 9 and the rotation speed control appara- 
tus 41 for the winding drum drive motor directly via a 

25 control signal line 55. In addition, the converter 35 has 
an AC/DC conversion section 35a and a DC/DC conver- 
sion section 35b. The rotation speed control apparatus 
41 for the winding drum drive motor is connected to the 
AC/DC conversion section 35a via a direct current bus 

30 47. The host CPU 36 is connected to the DC/DC con- 
version section 35b so as to convert a direct current 
voltage of 290 volts to a direct current voltage of 24 volts 
for use as a control system voltage for the host CPU 36. 
[0029] The above rotation speed control apparatus 41 

35 for the winding drum drive motor receives a direct cur- 
rent voltage of 290 volts via the direct current bus 47, 
and uses a control instruction or parameter received via 
the communication line 46 so as to send feedback to 
control the winding drum drive motor 4 independently 

40 based on the rotation speed generated by a pulse gen- 
erator PG52. When the control instruction is received, 
the winding drum drive motor 4 is controlled independ- 
ently by feedback depending on the rotation speed from 
the pulse generator PG52 so as to drive and stop the 

4s winding drum drive motor 4. 

[0030] Each unit control section 9 has 32 rotation 
speed control apparatuses 44 for the spindle drive 
motor, a relay 45, and a direct current transformer 43 for 
the spindle apparatus. They are connected to the main 

so control apparatus 42 in a line via the communication line 
46. To this relay 45, 32 rotation speed control appara- 
tuses 44 are connected via a communication line 51 , 
and the relay 45 relays a control instruction output by 
the host CPU 36 so as to transmit the instruction to each 

55 of the 32 rotation speed control apparatuses 44. 

[0031 ] Each of the above direct current transformers 

43 for the spindle apparatus is connected to the direct 
current bus 47 so as to convert a direct current voltage 
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of 290 volts supplied via the direct current bus 47 to a 
direct current voltage of 24 volts during normal opera- 
tion. This lower voltage is used as a control system volt- 
age in controlling the spindle drive motor 6. 
[0032] Each of the above 32 rotation speed control 
apparatuses 44 for the spindle drive motors is con- 
nected in series to the direct current transformer 43 for 
the spindle device via a control power supply line 49. 
Between each of the 32 rotation speed control appara- 
tuses and the direct current transformer 43 for spindle 
apparatuses, a relay connector board 54 is disposed. 
The control power supply line 49 is connected to the 
rotation speed control apparatus group and the relay 45 
via the direct current transformer 43 for the spindle 
apparatus and relay connector board 54. Two spindle 
drive motors 2 are connected to each rotation speed 
control apparatus 44. Each rotation speed control appa- 
ratus 44 can receive a control instruction via the com- 
munication line 46, the relay 45, and the communication 
line 51 so as to send feedback to control each spindle 
drive motor 6 independently based on the rotation 
speed from the rotation speed detector 53. That is, two 
spindle drive motors 6 are driven and stopped by means 
of a single rotation speed control apparatus 44. Each of 
the rotation speed control apparatuses 41 and 44 drives 
and stops each of the motors 4 and 6 respectively. 
[0033] Now, essential aspects of the multi-twister 1 
according to this embodiment will be described. 
[0034] As shown in Figures 3 and 4, the above rotation 
speed control apparatus 44 for spindle drive motors has 
a yarn length measuring section 44a constituting a yarn 
length measuring means, a motor control section 44d, 
and an input current detection section 44e so as to 
measure, a length of yarn Y wound around a winding 
package P. This yarn length measuring section 44a has 
a yarn-run judgment section 44b constituting a yarn-run 
judgment means and a full bobbin detection section 44c 
constituting a full bobbin detection means so as to 
detect a full bobbin of the winding package P in addition 
to yarn length measurement. 
[0035] The above yarn-run judgment section 44b 
monitors a instruction current value Sg1 (the load cur- 
rent value of Ihe spindle drive motor 6) to the spindle 
drive motor 6. When that current value Sg1 is above a 
predetermined value, the yarn-run judgment section 
44b determines that yarn is running, and continues to 
output the yarn running signal Sg2 to the full bobbin 
detection section 44c. In addition, the above full bobbin 
detection section 44c counts the winding drum rotation 
signals (pulse signal) Sg3 generated by a winding drum 
rotation speed-detector 50, thus providing a means for 
detecting rotation when the yarn is running. If a prede- 
termined count corresponding to a full bobbin is 
reached, a "full bobbin" judgment is made. That is, the 
full bobbin detection section 44c detects a full bobbin of 
the winding package P by means of the yarn running 
signal Sg 2 and the winding drum rotation signals Sg 3. 
If the bobbin is considered to be full, the full bobbin 



detection section 44c outputs a cutter actuation signal 
Sg4 to the cutter 48, which constitutes a cutter means, 
and outputs a stop motor signal Sg5 to a spindle drive 
motor control section 44d. 
5 [0036] The operation of the individual-spundle-drive 
type multi-twister 1 according to the above configuration 
will be described with reference to the accompanying 
drawings. 

[0037] As shown in Figure 1 , a direct current voltage 

10 of 24 volts is supplied from the alternating current power 
source 34 to each rotation speed control apparatus 44 
via the converter 35, the direct current bus 47, and the 
direct current transformer 43 for the spindle apparatus. 
In addition, a start instruction is transmitted from the 

15 host CPU 36 to each relay connector board 54 via the 
control signal line 55, and simultaneously supplied from 
each relay connector board 54 to the rotation speed 
control apparatuses 44 for spindle drive motors via the 
control signal line 56. Each spindle drive motor 6 is 

20 driven by the start instruction from its corresponding 
rotation speed control apparatus 44, and each rotary 
disk 33 rotates at a rotation speed identical to that of the 
corresponding spindle drive motor 6. When each rotary 
disk 33 rotates, the yarn unwound from the yam supply 

25 package 8 enters the tension apparatus 32. The yarn Y 
is twisted once while a tension is applied, is further 
twisted once more, and is ballooned to the balloon 
guide 37. 

[0038] . On the other hand, a direct current voltage of 

30 290 volts is supplied from the alternating current power 
source 34 to the rotation speed control apparatus 41 for 
the winding drum drive motor via the direct current bus 
47, and a start instruction is transmitted from the host 
CPU 36 to the rotation speed control apparatus 41 via 

35 the control signal line 55. The winding drum drive motor 
4 is driven based on a start instruction from the rotation 
speed control apparatus 41 , and the output of the wind- 
ing drum drive motor 4 is transmitted to the support 
shafts 1 8 and 23 and the reciprocating rod 28 via the 

40 pulleys 10, 12, 16, 19, 22, and 24, the belts 11,14, 20, 
and 25, the decelerator 17 and the cam box 27. Then, 
the winding drum 21 and the feed roller 26 rotate, and 
the traverse guide 29 of each spindle reciprocates. 
[0039] When the winding drum 21 for each spindle 

45 and the feed roller 26 rotate and the traverse guide 29 of 
each spindle reciprocates, the yarn Y twisted twice 
bythe spindle apparatus 2 is traversed by means of the 
traverse guide 29, and is then wound around the wind- 
ing package P. During the traversing process, the wind- 

50 ing angle is corrected by means of the decelerator 1 7. 
[0040] Thus, while the yarn Y is wound around the 
winding package P, as shown in Figures 4 and 5, the 
yarn-run judgment section 44b determines (S1) 
whether the yarn Y is continuously run from a instruc- 

55 tion current value Sg1 (whether the yarn Y is wound 
around the winding package P). When it is determined 
that the yarn is running (S1 , YES), the yarn running sig- 
nal Sg2 is output to the full bobbin detection section 
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44c. The full bobbin detection section 44c captures a 
rotation signal Sg3 from the winding drum rotation 
detector 50 and performs yarn length measurement 
(predetermined length counting) while it receives the 
yarn running signal Sg2 (S2). The full bobbin detection 
section 44c outputs a cutter actuation signal Sg4 to the 
cutter 48, and outputs a stop motor signal Sg5 to the 
motor control section 44d when it determines that the 
winding package P is a full bobbin (S3, YES). When the 
cutter 48 receives a cutter actuation signal Sg4 from the 
cutter solenoid, the cutter 48 cuts the yarn Y (S4). 
[0041 ] On the other hand, when the motor control sec- 
tion 44d receives a stop motor signal Sg5, it stops the 
spindle drive motor 6 (S5). When the spindle drive 
motor 6 stops, the cradle 40 rises, and the winding 
package P leaves the winding drum 21 (S6). The full 
bobbin winding package P is replaced with a new wind- 
ing package P, and yarn threading is performed by a 
yarn threading device (not shown in the drawings) (S7). 
When winding is restarted (S8, YES), process control 
reverts from S8 to S1. In S8, when winding is not 
restarted (S8, NO), operation is terminated (END). 
[0042] In S1, if an yarn breakage or the like occurs, 
when the yarn-run judgment section 44b determines 
that the yarn Y is not running (S1 , NO), it outputs a stop 
motor signal to the motor control section 44d via the full 
bobbin detection section 44c, and stops the spindle 
drive motor 6 (S9). When the spindle drive motor 6 
stops, process control shifts from S9 to S1 through an 
ending process or the like (S10). 
P3Q43] In S3, if the full bobbin detection section 44c 
determines that the winding package P is not a full bob- 
bin, (S3, NO), process control shifts from S3 to S1, and 
S1 continues yarn length measurement. 
[0044] The control power supply line 49 of the multi- 
twister 1 according to this embodiment supplies to each 
rotation speed control apparatus 44 a control system 
voltage (24 volts) for controlling the spindle drive motors 
6. In addition, the control signal lines 55 and 56 serve to 
transmit a start instruction or a stop instruction to all of 
the rotation speed control apparatuses 41 and 44 and 
transmit a simultaneous start or stop signal for the ordi- 
nary machine. Further, the communication lines 46 and 
51 serve to monitor the rotation speed of each motor 6, 
the instruction value for each motor 6, or the like through 
the host CPU 36. These lines 46 and 51 apply control 
parameters from the host CPU 36 to the rotation speed 
control apparatuses 41 and 44. 
[0045] In this embodiment, the yarn Y is twisted while 
it is ballooned around the yarn supply package 8, there- 
fore, the instruction current value Sg1 for the spindle 
drive motor 6 increases due to a high balloon tension. If 
a yarn breakage occurs, that balloon tension is elimi- 
nated, therefore, the instruction current value Sg1 
decreases, and detecting this decrease makes it possi- 
ble to determine whether the yarn Y is running. 
[0046] Specifically, after the instruction current value 
Sg1 is stabilized, for example, a threshold value is set 



based on the current value Sg1 in that stabilized state, 
and a yarn breakage can be detected if that threshold 
value is exceeded. In addition, a fluctuation in the cur- 
rent value Sg1 at a predetermined time is monitored 

5 continuously, making it possible to detect a yarn break- 
age based on the degree of fluctuation. Further, the 
yarn running may be determined by means of a 
detected rotation speed or an output (duty ratio) of the 
instruction valve, instead of the current value Sg1. A 

w rotation speed detector 53 is incorporated in a DC 
brushless motor, making it possible to obtain the 
detected rotation speed by means of a detection signal 
from the detector 53. 

[0047] That is, in this embodiment, the rotation speed 

is of the motor 6 is detected, an output of the instruction 
value is obtained from the difference between the 
detected rotation speed and the target rotation speed, 
and feedback control is performed. Therefore, the 
detected rotation speed and output basically remain 

20 within a predetermined range during normal winding. If 
a yarn breakage occurs, acute fluctuations are 
detected. Consequently, the yarn running can be deter- 
mined by detecting such yarn breakage. 
[0048] If the current value Sg1 , the detected rotation 

25 speed, or output exceeds a normal range, the motor 6 is 
stopped immediately. Therefore, the yarn running may 
be determined based on whether the motor 6 is rotating 
(whether the motor 6 is rotating above a predetermined 
rotation speed). 

30 [0049] Hereinafter, an individual-spindle-drive type 
multi-twister capable of accurately and speedily detect- 
ing problems such as incorrect yarn winding will be 
described according to a second embodiment of the 
present invention. 

35 [0050] In an individual-spindle-drive type multi-twister 
provided with a drive motor for each spindle, when a 
host central control apparatus determines that a plural- 
ity of spindle apparatuses have failed, the central con- 
trol apparatus is overburdened with monitoring 

40 responsibilities, and problems such as delayed recogni- 
tion of incorrect yarn winding, detection errors, or the 
like may result. 

[0051 ] In this embodiment, the individual-spindle-drive 
type multi-twister which is provided with a drive motor 

45 for each spindle for applying a twist to yarn is equipped 
with a rotation speed control apparatus for detecting the 
rotation speed of each drive motor. The rotation speed 
control apparatus performs feedback control individually 
in order to keep the rotation speed at the target speed. 

so The apparatus also has a problem judgment means for 
determining problems for each individual spindle. In the 
case where the rotation speed of the drive motor is con- 
trolled by feedback so as to keep it at a target speed, 
problems are detected using the measurements of that 

55 rotation speed, thus making it possible to speedily 
detect problems such as incorrect yarn winding. In addi- 
tion, the motor rotation speed is strictly maintained to 
the target speed by means of feedback control. There- 
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fore, even in cases where the threshold value (a crite- 
rion for determining whether there is a problem) is set to 
a position very close to the target speed, significant 
problems such as incorrect yarn winding can be 
detected speedily. 

[0052] In the case where a instruction value is simply 
output based on a problem without performing feedback 
control, it is often the case that the actual rotation speed 
is not stabilized due to a variety of indirect causes. For 
detecting problems based on that rotation speed, it is 
necessary to set a threshold value (problem judgment 
criterion) at a position having a certain difference from 
the target speed in order to avoid wasteful problem rec- 
ognition. 

[0053] In each rotation speed control apparatus, a 
judgment ratio value can be set and input to obtain the 
threshold value used as a criterion. The problem judg- 
ment means should preferably set a normal range for 
the input judgment ratio valve and target speed, and 
determine problems depending upon whether the 
detected rotation speed exceeds the normal range. 
Thereby, a normal range is automatically set to a variety 
of target speeds merely by presetting the judgment ratio 
value. Even in the case where the target value is 
changed, it is possible to effectively detect problems 
without resetting the normal range. 
[0054] A plurality of rotation speed control appara- 
tuses can be provided along the length of the machine. 
Each rotation speed control apparatus is connected to 
one central control apparatus via common communica- 
tion lines, making it possible to set and input the judg- 
ment ratio value to the central control apparatus and 
pass-those settings directly to each rotation speed con- 
trol apparatus. Each rotation speed control apparatus 
should have a transmission means for transmitting a 
warning signal to the central control apparatus via the 
communication lines if a problem is detected by problem 
judgment means. Thereby, the judgment ratio value can 
be easily set and input to a number of rotation speed 
control apparatuses via the communication lines. Al the 
same time, the warning signal is transmitted to the cen- 
tral control apparatus via the same communication 
lines, thereby making it possible to broadcast the occur- 
rence of problems to the central control unit immedi- 
ately. 

[0055] Hereinafter, a specific configuration of the sec- 
ond embodiment will be described in reference to Fig- 
ures 6 to 8. According to this embodiment, in the 
individual -spindle-drive type multi-twister, as shown in 
Figure 6, yarn winding units U of 80 to 308 spindles are 
arrayed and configured. A yarn winding unit U has the 
spindle apparatus 2 and a winding apparatus 3 succes- 
sively disposed thereon so as to wind yarn of a single 
yarn supply package 8 around the winding package P. 
[0056] The above spindle apparatus 202 has a yarn 
supply package 208, a stationary plate 231 , a tension 
apparatus 232, a rotary disk 233, and a spindle drive 
motor 206 so as to twist yarn Y by means of the spindle 



drive motor 206. This spindle drive motor 206 uses a 
DC brushless motor BLM, and the rotary disk 233 is dis- 
posed at its output shaft. In addition, the rotary disk 233 
is provided with the stationary plate 231 so as to enable 

5 one yarn supply package 208 to be placed on the sta- 
tionary plate 231. Furthermore, the tension unit 232 is 
provided at the upper part of the yarn supply package 
208 so that the tension apparatus 232 applies a prede- 
termined tension to the yarn Y unwound from the yarn 

w supply package 208. 

[0057] Thereby, the spindle apparatus 202 rotates th e 
rotary disk 233 at high speed via the spindle drive motor 
206 so as balloon the yarn Y to a balloon guide 237 
while the spindle apparatus 202 inserts the yarn Y 

15 unwound from the yarn supply package 208 into the 
tension apparatus 232 to apply a tension. In addition, 
the yarn Y is twisted once when passing from the ten- 
sion apparatus 232 to the rotary disk 233, and twisted 
once more when passing from the rotary disk 233 to the 

20 balloon disk 237. 

[0058] Moreover, as shown in Figure 7, the above 
winding apparatus 203 has a winding drum 221 , a wind- 
ing package P, a traverse guide 229, a feed roller 226, 
and a cradle 240 so as to wind the yarn Y twisted by the 

25 spindle apparatus 202 around the winding package P. 
The winding package P pivots around the above cradle 
240, and the winding drum 221 is brought into pressure 
contact with the winding package P. Thereby, the wind- 
ing apparatus 203 is designed to wind the yarn Y, which 

30 is twisted twice as described above, around the winding 
package P while the traverse guide 229 traverses the 
yarn Y from the balloon guide2 37 via the guide rollers 
238 and 239 and the feed roller 226. 
[0059] In addition to the above yarn winding unit U as 

35 shown in Figure 6, the above individual-spindle-drive 
type multi-twister 201 has a drive system 205 for driving 
each winding apparatus 203 simultaneously and a con- 
trol system 207 for controlling each spindle apparatus 
202 and each winding apparatus 203. This drive system 

40 205 has a winding drum drive motor 204, a first pulley 
210, a belt 21 1 , a second pulley 212, a decelerator 21 7, 
a third pulley 216, a fourth pulley 219, a belt 220. a fifth 
pulley 222, a sixth pulley 224, a seventh pulley 213, a 
belt 214, an eight pulley 215, and a cam box 227 so as 

45 to rotate the winding drum 221 of each yarn winding unit 
U and the feed roller 226 and reciprocate the traverse 
guide 229 using the driving force of the winding drum 
drive motor 204. 

[0060] The above winding drum drive motor 204 is an 
so induction motor IM. The motor 204 has the first pulley 
210 at its output shaft, this pully 210 connects to a sec- 
ond pulley 212 via the belt 21 1. The above decelerator 
217 has a plurality of gears (not shown in the drawings). 
When the driving force of the winding drum drive motor 
55 204 is transmitted via the second pulley 212, the decel- 
erator 217 is decelerated at a constant rate, and at the 
same time, the rotational direction of rotation is 
changed. In addition, the decelerator 217 has two out- 
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put shafts so that two-shaft output can be generated 
from a single input. The third pulley 216 engages one 
r r.KPut shaft, and the seventh pulley 213 engages the 

■w output shaft. 
p3S1] The above third pulley 216 connects to the 
fourth pulley 219 which engages the support shaft 218 
via the belt 220. Along the support shaft 218 a plurality 
of winding drums 221 are disposed at predetermined 
intervals. In addition, the fifth pulley 222 engages the 
above support shaft 218 in a line to the fourth pulley 
219. This fifth pulley 222 connects to the sixth pulley 
224 which engages the support shaft 223 via the belt 
225. Along the support shaft 223 a plurality of feed roll- 
ers 226 are disposed at predetermined intervals. 
Thereby, the drive system 205 transmits a driving force 
decelerated by the decelerator 217 to each winding 
drum 221 via the third pulley 216, the belt 220, and the 
fourth pulley 219, and transmits this force to the feed 

- srs 226 via the fifth pulley 222, the belt 225, and the 

- th pulley 224. 

[0062] In addition, the above decelerator 21 7 is cou- 
pled to the cam box 227 via the seventh pulley 213, the 
belt 214, and the eight pulley 205. A reciprocating rod 
228 is coupled to this cam box 227 so as to convert a 
rotational force into reciprocating motion. The traverse 
guide 229 engages this reciprocating rod 228 at a pre- 
determined interval. Thus, the drive system 205 recipro- 
cates the traverse guide 229 so as to wind the yarn Y 
twisted by the spindle apparatus 202 around the wind- 
ing package P, which, while the yarn Y is traversed, 
rotates due to pressure contact with the winding drum 
221. 

[0063] The above control system 207, as shown in 
Figure 8, has a main control apparatus 242 and a plural- 
ity of unit control sections 209 for controlling each spin- 
dle apparatus 202, and thus constitutes a control 
system for an individual-spindle-drive type multi-twister 
201 . The above main control apparatus 242 has a con- 
verter 235 for converting a voltage generated by an 
alternate current power source 234, a host CPU 236 
constituting a central control apparatus, and a rotation 
speed control apparatus 241 for the winding drum drive 
motor so as to simultaneously output various control 
instructions to each unit control section 209 and a rota- 
tion speed control apparatus 241 for the winding drum 
drive motor. 

[0064] The above host CPU 236 simultaneously trans- 
mits various parameters and control instructions to each 
unit control section 209 and the rotation speed control 
apparatus 241 for the winding drum drive motor directly 
via a communication line 246. In addition, the host CPU 
236 simultaneously transmits start and stop instructions 
to each unit control section 209 and the rotation speed 
control apparatus 241 for the winding drum drive motor 
directly via a control signal line 254. Further, the con- 
verter 235 has an AC/DC conversion section 235a and 
a DC/DC conversion section 235b. The rotation speed 
control apparatus 241 for the winding drum drive motor 



is connected to the AC/DC conversion section 235a via 
a direct current bus 247. The host CPU 236 is con- 
nected to the DC/DC conversion section 235b. The 
DC/DC conversion section 235b is designed to convert 
5 a direct current voltage of 290 volts to a direct current 
voltage of 24 volts tor use by the host CPU 236 as a 
control system voltage. 

[0065] The above rotation speed control apparatus 
241 for the winding drum drive motor receives a direct 
10 current voltage of 290 volts via the direct current bus 
247, and uses control instructions and parameters 
received via the communication line 246 so as to send 
feedback to control the winding drum drive motor 204 
independently based on the rotation speed generated 
15 by a pulse generator PG252 . 

[0066] Each unit control section 209 has 32 rotation 
speed control apparatuses 244 for spindle drive motors, 
a relay 245, and a direct current transformer 243 for 
spindle apparatus, and is connected to the main control 
20 apparatus 242 in a line via the communication line 246. 
The 32 rotation speed control apparatuses 244 are con- 
nected in a line to this relay 245 via a communication 
line 251. The relay 245 relays control instructions output 
by the host CPU 236 so as to transmit the instructions to 
35 each rotation speed control apparatus 244. 

[0067] During normal operation, the direct current 
transformer 243 performs the supply operation by con- 
verting a direct current voltage of 290 volts supplied via 
the direct current bus 247 to a direct current voltage of 
so 24 volts, which is used as a control system voltage for 
the spindle driving motor 206. 
[0068] Each of the above 32 rotation speed control 
apparatuses 244 for spindle drive motors is connected 
in series to the direct current transformer 243 for spindle 
35 apparatus via a control power supply line 249. Between 
each of the 32 rotation speed control apparatuses 244 
and the direct current transformer 243 for spindle appa- 
ratus, there is a relay connector board 253. The control 
power supply line 249 is connected to the rotation 
40 speed control apparatuses 244 and the relay 245 from 
the direct current transformer 243 for spindle apparatus 
via the relay connector board 253. In addition, a control 
signal line 254 arranged along the machine from the 
host CPU 236 is connected to the rotation speed control 
45 apparatuses 244 and the relay 245 via the relay connec- 
tor board 253. Further, two spindle drive motors 206 are 
connected to each rotation speed control apparatus 
244. Each rotation speed control apparatus 244 can 
receive a control instruction via the communication line 
so 246, the relay 245, and the communication line 251 so 
as to send feedback to control each spindle drive motor 
206 independently based on the rotation speed 
detected by the rotation speed detector 250. That is,. a 
single rotation speed control apparatus 244 is designed 
55 to drive and stop two spindle drive motors 206. Thus, 
each of the rotation speed control apparatuses 241 and 
244 is designed to drive and stop each of the motors 
204 and 206, respectively. 
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[0069] Now, essential aspects of the individual-spin- 
dle-drive type multi-twister 201 according to this embod- 
iment will be described. 

[0070] As shown in Figure 8, the above rotation speed 
control apparatus 244 for spindle drive motors has a 5 
problem judgment section 244a constituting a problem 
judgment means and a transmitting section 244b so as 
to detect problems such as incorrect yarn winding 
caused by the spindle apparatus 202 based on the rota- 
tion speed of the spindle drive motor 206. 10 
[0071 ] An operating section (not shown in the draw- 
ings) is connected to the host CPU 236 so that an oper- 
ator can set and input a judging ratio value (±3%). The 
host CPU 236 is designed to transmit this judging ratio 
value to each rotation speed control apparatus 244 via is 
the communication line 246, the relay 245, and the com- 
munication line 251. The problem judgment section 
244a of each rotation speed control apparatus 244 is 
designed to automatically set a normal range for the 
rotation speed of the spindle drive motor 206 based on 20 
the input judging ratio value and a preset target rotation 
speed so as to judge whether the rotation speed of the 
spindle drive motor 206 is within the normal range. 
[0072] A transmitting section 244b is designed to 
transmit a warning signal to the relay 245 via-the com- 25 
munication line 251 when the problem judgment section 
244a .determines the occurrence of problems. In addi- 
tion, each relay 245 is designed to transmit a warning 
signalfto the host CPU 236 when the relay 245 receives 
the warning signal. The warning signal includes a code 30 
indicating the number of the faulty spindles and a code 
indicating the cause of the problem. 
[0073] The host CPU 236 is designed to display the 
occurrence of problems on a monitor 248 based on the 
warning signals received from each relay 245. On the 35 
monitor 248, for example, the number of the faulty spin- 
dle or the cause of the problem is displayed. In addition, 
on the monitor 248, a spindle rotation speed (rpm), the 
number of twists (T/M), yarn speed (m/min), and the 
predetermined length (m) is displayed. 40 
[0074] The operation of the individual-spindle-drive 
type multi -twister 201 having the above configuration 
will be described with reference to the accompanying 
drawings. 

[0075] As shown in Figure 6, a direct current voltage 45 
of 24 volts is supplied to each rotation speed control 
apparatus 244 from the alternating current power 
source 234 via the converter 235, the direct current bus 
247, and the direct current transformer 243 for spindle 
apparatus. When an operator sets and inputs a judging so 
rate value (±3%), the host CPU 236 transmits this judg- 
ing rate value to each rotation speed control apparatus 
244 via the communication line 246, the relay 245, and 
the communication line 251. The problem judgment 
section 244a of each rotation speed control apparatus ss 
244 automatically sets a normal range for the rotation 
speed of the spindle drive motor 206 based on the judg- 
ing rate valve and the target rotation speed. 



[0076] Next, a start instruction is transmitted from the 
host CPU 236 to each relay connector board 253 via the 
control signal line 254, and is simultaneously transmit- 
ted from each relay connector board 253 to the rotation 
speed control apparatus 244 for spindle drive motors via 
the control signal line 255. Each spindle drive motor 206 
is driven based on the instruction of each rotation speed 
control apparatus 244, and each rotary disk 233 rotates 
at a rotation speed identical to that of each spindle drive 
motor 206. When each rotary disk 233 rotates, the yarn 
Y unwound from the yarn supply package 208 enters 
the tension apparatus 232. The yarn Y is twisted once 
while a tension is applied thereto, and is further twisted. 
The yarn Y is then ballooned to the balloon guide 237. 
[0077] On the other hand, a direct current voltage of 
290 volts is supplied from the alternating current power 
source 234 to the rotation speed control apparatus 241 
for the winding drum drive motor via the direct current 
bus 247. In addition, a start instruction is transmitted 
from the host CPU 236 to Ihe rotation speed control 
apparatus 241 via the control signal line 254. The wind- 
ing drum drive motor 204 is driven based on a instruc- 
tion from the rotation speed control apparatus 241 , its 
output is transmitted to the support shafts 218 and 223 
and the reciprocating rod 228 via the pulleys 210, 212, 
216, 219, 222, and 224, the belts 211, 214, 220, and 
225, the decelerator 217, and the cam box 227. Then, 
the winding drum 221 for each spindle and the feed 
roller 226 rotate, and the traverse guide 229 of each 
spindle reciprocates. 

[0078] When the winding drum 221 for each spindle 
and the feed roller 226 rotate and the traverse guide 229 
for each spindle reciprocates, the yarn Y twisted twice 
by the spindle apparatus 202 is wound around the wind- 
ing package P while the yarn Y is traversed by means of 
the traverse guide 229. During the traversing process, a 
winding angle is corrected by means of the decelerator 
217. 

[0079] Thus, while the yarn Y is wound around the 
winding package P, the rotation speed of the spindle 
drive motor 206 is controlled by feedback so as to main- 
tain it to the preset value (target rotation speed). Never- 
theless, if the above normal range is exceeded, the 
rotation speed control apparatus 244 for spindle drive 
motors detects a problem, immediately stops the motor 
206, and transmits a signal to actuate the package 
brake (not shown in the drawings). When this package 
brake is actuated, the package P is lifted from the wind- 
ing drum 221 , and its rotation is stopped. 
[0080] When a problem is detected, a warning signal 
is transmitted to the relay 245 via the communication 
line 251 . When the relay 245 receives the warning sig- 
nal, it transmits a warning signal to the host CPU 236 
via the communication line 246. The host CPU 236 per- 
mits the monitor 248 to simultaneously display the 
number of the faulty spindle and the cause of the prob- 
lem based on the received warning signal. 
[0081 ] Thus, an operator can monitor problems for all 
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spindles simultaneously by watching the monitor 248 of 
the main control apparatus 242. Even in the case where 
a number of winding units U are provided in a line, the 
warning signal is temporarily relayed to each unit by 
means of the relay 245, thereby making it possible to 5 
prevent warning signal transmission errors and speedily 
transmit such signals to the host CPU 236 without fail. 
[0082] The control power supply line 249 of the multi- 
twister 201 according to this embodiment is designed to 
supply a control system voltage (24 volts) for controlling 10 
the spindle drive motor 206 to each rotation speed con- 
trol apparatus 244. In addition, the control signal lines 
254 and 255 are designed to transmit a start instruction 
or a stop instruction to all rotation speed control appara- 
tuses 241 and 244 and to transmit a simultaneous start is 
signal or a simultaneous stop signal to all rotation speed 
control apparatuses 241 and 244 of ordinary machines. 
Further, the communication lines 246 and 251 are 
designed to monitor the rotation speed of each motor 
206 and instruction values or the like to each motor 206 20 
by means of the host CPU 236. The communication 
lines 246 and 251 then apply control parameters from 
the host CPU 236 to the rotation speed control appara- 
tuses 241 and 244. 

[0083] The above DC brushless motor incorporates a 25 
rotation speed detector 250 for detecting the motor's 
rotation speed. In addition, the problem judgment sec- 
tion 244a may change the rotation speed of the spindle 
drive motor 206, and determine problems based on var- 
iations in the instruction values (duty ratio) of the spindle 30 
drive motor 206. 

[0084] The problem judgment section 244a and the 
transmitting section 244b according to this embodiment 
should preferably be provided not only for rotation 
speed control apparatus 244 for each spindle drive 35 
motors but also for the rotation speed control apparatus 
241 for the winding drum drive motor. 
[0085] In the first and second embodiments, although 
32 rotation speed control apparatuses 44 and 244 for 
spindle drive motors (constituting unit control sections 9 40 
and 209) are provided, the number of rotation speed 
control apparatuses 44 and 244 is not limited to 32. 
Likewise, although two spindle drive motors 6 and 206 
are connected to the rotation speed control apparatuses 
44 and 244 for the spindle drive motors, the number of 45 
spindle drive motors is not limited to 2. Further, although 
each yarn winding unit U is provided with the yarn sup- 
ply packages 8 and 208, a plurality of such packages 
may be provided. 

[0086] Although the multi-twister 1 and 201 according 50 
to the first and second embodiments composes double- 
twister in which two twists are applied by a single rota- 
tion of the spindle devices 2 and 202, a three-for-one or 
a four-for-one twisters may be used instead. 
[0087] The present invention comprises an individual- 55 
spindle-drive type multi-twister having a spindle drive 
motor for every spindle for applying a twist to yarn, and 
this multi-twister drives each spindle drive motor via a 



rotation speed control apparatus, and forms a winding 
package from the yarn supply package provided for 
each spindle. Furthermore, the individual-spindle-drive 
type multi-twister has a yarn-run judgment means to 
determine whether yarn is running from the state of 
each spindle drive motor and a yarn length measuring 
means for performing yarn length measurement using 
the yarn running signal of the yarn-run judgment 
means. 

[0088] Thereby, there is no need for a yarn filler to be 
used as an optical yarn-run detector, and thus it is pos- 
sible to prevent malfunctions caused by fiber dust and 
reduce the manufacturing cost of the individual-spindle- 
drive type multi-twister. In addition, the present inven- 
tion is also makes possible to eliminate a drop wire 
mechanism engaged with the running yarn to stop feed- 
ing the yarn from the yarn supply package if yarn is cut, 
thus making it possible to simplify the machine's struc- 
ture. 

[0089] The present invention is characterized in that 
the yarn-run judgment means determines whether the 
yarn is running from the load current value of each spin- 
dle drive motor. 

[0090] Thereby, the presence or absence of spindle 
rotation is determined, making it possible to accurately 
determine whether the yarn is running. 
[0091 ] The present invention is characterized in that it 
comprises a cutter means for cutting yarn that is being 
wound. The present invention also provides a full bob- 
bin detection means for each rotation speed control 
apparatus. The full bobbin detection means outputs a 
cutter actuation signal to the cutter means when it 
detects a full bobbin winding package, and then outputs 
a spindle drive stop motor signal. 
[0092] As a result, the present invention can stop spin- 
dle drive motors having full bobbin winding packages 
individually, making it possible to eliminate wasteful 
spindle rotation and wind yarn efficiently. 

Claims 

1 . An individual-spindl e-drive type multi-twister having 
a spindle drive motor for every spindle to twist yarn, 
and each spindle drive motor is driven by means of 
a rotation speed control apparatus, and a winding 
package is formed from a yarn supply package pro- 
vided at each spindle, characterized in that the 
twister has a yarn-run judgment means to deter- 
mine whether yarn is running based on the state of 
each spindle drive motor, and a yarn length meas- 
uring means that performs yarn length measure- 
ment using the yarn running signal of said yarn-run 
judgment means. 

2. An individual-spindle-drive type multi-twister as in 
claim 1 , characterized in that said yarn-run judg- 
ment means determines whether yarn is running 
based on the load current value of each spindle 
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drive motor. 

An individual-spindle-drive type multi -twister as in 
claim 1 or claim 2, characterized in that it com- 
prises: a cutter means for cutting the yarn that is s 
being wound, and a full bobbin detection means in 
the rotation speed control apparatus that outputs a 
cutter actuation signal and also outputs a spindle 
drive motor stopping signal if said yarn length 
measuring means detects that a winding package 10 
becomes a full bobbin. 

An individual-spindle-drive type multi-twister as in 
claim 2 or claim 3, characterized in that said yarn- 
run judgment means sets a threshold value based is 
on a load current value under a stable condition 
after the load current value of each spindle drive 
motor is stabilized, and detects the yarn breakage 
when the detected load current value exceeds its 
threshold value. 20 

An individual-spindle-drive type multi-twister as in 
claim 2 or claim 3, characterized in that said yarn- 
run judgment means monitors the variation in load 
current value at a predetermined time, and detects ss 
the yarn breakage based on the scale of that varia- 
tion. 

An individual-spindle-drive type multi-twister as in 
claim 2 or claim 3, characterized in that said rota- 30 
tion speed control apparatus obtains an output of a 
instruction value based on the difference between a 
detected rotation speed and the target rotation 
speed for each spindle drive motor, and performs 
feedback control, and said yarn-run judgment 35 
means detects the yarn breakage by sudden fluctu- 
ations in the detected rotation speed or amount of 
output. 
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FIG. 2 
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